Clinicians are charged with the significant task of distinguishing between accidental and inflicted head trauma. Oftentimes this distinction is straightforward, but many times probabilities of injuries from accidental scenarios are unknown making the differential diagnosis difficult. For example, it is unknown whether intracranial hemorrhage (IH) can occur at a location other than a focal contact site following a low height fall. To create a foundation for predicting regional IH in infants, we sought to identify the biomechanical response and injury threshold best able to predict IH in 3-5 day old piglets. First, finite element (FE) model simulations of in situ animal studies were performed to ascertain the optimal representation of the pia-arachnoid complex, cerebrospinal fluid and cortical vasculature (PCC) for predicting brain strain and brain/skull displacement. Second, rapid head rotations resulting in various degrees of IH were simulated (n = 24) to determine the biomechanical predictor and injury threshold most closely correlated with IH. FE models representing the PCC with either spring connectors or solid elements between the brain and skull resulted in peak brain strain and brain/skull displacement similar to measured values in situ. However, when predicting IH, the spring connector representation of the PCC had the best predictive capability for IH with a sensitivity of 80% and a specificity of 85% when ≥1% of all spring connectors had at least a peak strain of 0.31 mm/mm. These findings and reported methodology will be used in the development of a human infant FE model to simulate real-world falls and identify injury thresholds for predicting IH in infants.
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Introduction
Traumatic brain injury (TBI) is one of the most common causes of death in childhood. The predominant etiologies of TBI in young children are motor vehicle crashes, falls, and abuse (Langlois et al., 2006) . Clinicians are faced with the difficult challenge of identifying inflicted trauma in children. In some cases, primarily those involving severe head injury with no history of trauma or additional injury to extremities and limbs, this diagnosis is straightforward. However, in cases of minor head injury such as a linear skull fracture with an underlying and/or remote subdural hematoma, the differential diagnosis between inflicted and accidental trauma is more difficult. These diagnoses could be made easier if more data existed to identify regional probabilities of head injury from accidental scenarios.
One of the most common accidents in children is a low height fall. Head injury sustained from a fall is typically the result of two mechanisms. The first is the focal contact to the head that can result in scalp contusions, skull fracture, and intracranial hemorrhage underlying the impact site. The second is the rotation and translation of the head. If the head rotational acceleration is large enough, injuries such as axonal injury or intracranial hemorrhage (IH) may occur in locations other than the impact site. To date, however, it is unknown what fall scenarios result in accelerations that are large enough to produce these rotational, non-impact injuries.
Predicting injuries from head impact or head rotation from a fall is challenging because the impact force and angular acceleration are dependent on the fall height, the floor surface, the direction of impact force to the skull (e.g., parietal impact vs occipital impact), and the age of the child (Bertocci et al., 2004; Coats and Margulies, 2008) . Epidemiology studies have tried to identify probabilities of injury from case studies of childhood falls, but small samples sizes and large variability in fall heights, surfaces, and child ages have resulted in broad conclusions that cannot be used to
